Abstract Original Article
Urtica urens has been reported to possess anti-oxidant and anti-microbial (leaves), [8] chemoprotective (aerial parts), [9] anxiolytic (aerial parts), [5] anti-inflammatory (leaves), [10, 11] anti-arthritis (leaves) [12] and anti-bacterial (leaves) [13] activities. Various ethnomedicinal uses of dwarf nettle for different ailments are given in Table 1 .
In Homoeopathy, Urtica urens is widely used for the treatment of uric acid-related problems such as gout, uric acid diathesis, joint pain, lithiasis, urticaria, allergy, itching, insect bites and burns. It is also used to increase the lactation (agalactia) in females and in spleen affection. [16] [17] [18] Although Urtica urens is widely used in different indigenous systems including Homoeopathy for various ailments, however, a review of literature reveals lack of data on pharmacognostic and physicochemical standards. In medical system, sub-standard drug will not bring the desired therapeutic results. Hence, drug standardisation study is one of the most fundamental prerequisites to ensure genuineness/authenticity and to lay down standards for the purity, quality, safety and efficacy of raw drugs as well as finished products. The data generated through standardisation studies not only provide a guideline for the manufacturing of homoeopathic drugs but also provide quality drugs to the homoeopathic practitioners. The present study was undertaken to generate standard data for identification/authentication of correct species of Urtica urens. The data presented in this study may also be considered 'pharmacopoeial standards' to ensure the purity and quality of raw drug Urtica urens.
materIals anD methoDs

Chemicals
Hydrochloric acid (Finar, India), Fuchsin (Finar, India), Crystal violet (Spectrochem, India), Safranin (Finar, India), Xylene (Fisher Scientific), tert-Butyl alcohol (Finar, India) and Paraffin (Merck). All chemicals used in the studies were of analytical grade.
Plant collection
The material of Urtica urens was obtained from Homoeopathic Pharmacopoeia Laboratory (HPL), Ministry of AYUSH, Govt. of India, Ghaziabad (Uttar Pradesh), India. The pharmacognostic and physicochemical parameters were carried out as per the protocol/procedures specified in Homoeopathic Pharmacopoeia of India. [19] The whole plant material was dried in shadow. The dried plant was grounded into coarse powder to 10/44 (sieve size) for the determination of different physicochemical parameters and preparation of mother tincture. Organoleptic characters were evaluated by observing its external appearance such as shape, size, colour, odour, taste and other visual observation as per prescribed methods. [20] 
Macroscopy studies
The macroscopic evaluation includes morphologic depiction of plant parts using the naked eye. It is the method of qualitative evaluation based on the study of morphological and sensory profile of plant drug. Macroscopic characteristics of stem, leaves and root were noted on the basis of visual observation of raw drug materials as per the prescribed methods. [20, 21] It includes observation of shape, size, colour, odour, taste, venation, surface texture, nature of plant and fractures.
Microscopy studies
Both qualitative and quantitative microscopic evaluations were performed using Olympus compound microscope (BX 53, Olympus Germany). In qualitative evaluation, stem, leaf and root were boiled separately, cut into small pieces and processed with paraffin method of microtomy. [22] The transverse section cut at 12 µm and was stained with safranin, crystal violet and basic fuchsine and subjected for microscopic observations. Photographs were taken using Olympus BX 53 Research Trinocular Microscope. In quantitative evaluation, different parameters namely stomatal number, stomatal index, vein islet number and palisade ration of leaf were calculated as per prescribed procedure and formula. [23, 24] Powder studies Microscopic observations of the powdered drug were performed by boiling the powder in distilled water followed by staining in safranin and mount with glycerine on the slide.
Organoleptic characters
Organoleptic characters of powder were evaluated by taking a minute quantity of powder and spread on a white background and visually examined for general appearance namely nature, colour, odour, taste and texture. 
Physicochemical studies
The dried plant material was coarsely powdered and subjected for physicochemical studies which include Loss On Drying (LOD), ash values and extractive values. Mother tincture was prepared following the method described in Homoeopathic Pharmacopoeia of India [19] and subjected for its specific gravity measurement, test for saponins, pH-metry, chromatographic profile and Ultraviolet (UV) spectroscopy studies.
Thin layer chromatography
Around 25 mL of mother tincture was heated on a water bath to remove the alcohol. The organics from the aqueous part was extracted using three 25 mL portions of chloroform. The chloroform extract was evaporated to around 2 mL, and Thin Layer Chromatography (TLC) was performed using the concentrated chloroform extract using silica gel and chloroform: Methanol (9:1) as mobile phase. The spots were detected using UV-light of wavelength 365 nm and 254 nm.
oBservatIons anD results
Pharmacognostic studies Macroscopy
Macroscopic studies revealed that root is branched taproot, rounded with wiry rootlets, 1-1.5 cm thick and brown in colour; leaves are long-petioled, elliptic to broadly ovate in shape, green in colour and incised-dentate. Leaf is totally morphologically different from closely related species of Urtica i.e., U. dioica (leaves are uneven and more robust); stem is 0.5-1 cm thick, green in colour, rounded and branched [ Figure 1 ].
Qualitative microscopic studies Root
Transverse section of root bark shows the presence of 6-8 layered outermost phellem. Cells of phellem are tabular, rectangular and tangentially elongated. Phellem is followed by 1-2 layered phellogen cells. Phellogen cells are also tangentially elongated. Phelloderm or secondary cortex followed by phellogen is many-layered and made up of secondary phloem and secondary xylem. Secondary phloem is present underneath the cortex and contains phloem parenchyma, sieve cells and phloem fibres. Xylem present with alternating areas of lignified and un-lignified parenchyma in the wide medullary rays. Secondary xylem is abundant inside consisting of vessels and tracheids subsequently enclosed by fibres and xylem parenchyma. Tracheids are arranged in radial rows. Secondary walls show boarder pits with few scalariform and helical thickenings. Vessels are oval to spherical and sometime polygonal in shape [ Figure 2 ].
Stem
Transverse section of stem is rounded in outline. The epidermis is single layered. Epidermal cells are tabular and barrel shaped. Epidermis is covered by thick cuticle. Epidermis is followed by hypodermis which is 4-6 layered with tangentially elongated cells with scanty contents. Cortex is followed by sclerenchymatous cells distributed widely over the vascular bundle and show wide lumen. Many cluster crystal is present in the parenchyma. At various places, parenchymatous cells are interrupted by air cavities. Phloem is reduced and consists of phloem parenchyma, fibres and sieve elements. Phloem cells are present in a ring. Xylem consists of vessels and tracheids arranged in radial rows. Along with this, few isolated fibres and xylem parenchyma are also present. Secondary xylem is with deep ridges in pith and made up of vessels and wide sclerenchymatous tissue and air cavities. Centrally located pith shows abundant large polygonal to spherical parenchymatous cells with air cavities [ Figure 3 ].
Leaf
Transverse section of midvein of the leaf shows grooved on the upper surface and prominently ribbed on the lower surface. Epidermis is single-layered, and epidermal cells are barrel-shaped with sinuous anticlinal walls. The presence of abundant lithocysts or idioblasts in epidermal cell is clearly visible. The epidermis is followed by mesophyll region which is differentiated into palisade and spongy tissue. Palisade tissue is single layered with columnar cells and interrupted by air cavities i.e., schizogenous cavities whereas, spongy parenchyma is 3-4 layered. Abaxially, spongy parenchyma cells are loosely arranged. Ground tissue of midvein is composed of 5-7 layered parenchymatous cells which are polygonal to spherical in shape. Leaf midvein consists of 
Quantitative microscopic studies
Epidermal cells are 4-5 sided, few epidermal cells are 6 sided and polygonal in shapes. Sides of epidermal cells are straight to curved and thick walled. Contents within few epidermal cells are dense. Stomata are present mainly occur on lower surface, stomata are anomocytic, anisocytic and rarely diacytic [ Figures 5 and 6 ]. Trichomes are peltate hairs confined on lower surface and unicellular conical hairs are present on upper surface. Stomatal index was found to be 18 sq. mm. The vein islet number and palisade ratio were found to be 8-10.5 and 2-3.5 respectively.
Powder studies
The powder microscopy study shows the presence of pieces of epidermal cells with idioblasts, plentiful thin-walled parenchymatous cells, pieces of unicellular trichomes broken or whole, numerous fibres either broken, isolated, fragments of sclerenchymatous tissue with wide lumen cell, pieces of lignified and un-lignified parenchyma, fragments of broken tracheary tissues with vessels; cells with border pits few scalariform and helical thickenings.
Organoleptic characters
• Colour: Green • Touch: Smooth • Odour: Not Characteristic • Taste: Not Characteristic.
Physicochemical studies
The results of physicochemical study of the raw drug are summarised in Table 2 . The LOD was found to be 11.75% which is important to gauge the amount of raw wet drug needed for the mother tincture. Besides LOD, the ash values (particularly total ash) are considerably high indicating the appreciable amount of metals present in the drug. The acid insoluble ash value is quite low suggesting a lower amount of heavy elements. A considerable amount of water-soluble ash suggests that significant amount of alkali metals are present in the raw drug and high values of the water and ethanol extracts indicated that the raw drug has a substantial amount of polar constituents. These values also suggest that ethanol and water could successfully extract appreciable amount of constituents from the plant. Table 3 depicts the physicochemical data including organoleptic profile of finished product (mother tincture). The pH of the mother tincture is close to the pH-7. The UV-spectra of the mother tincture is quite characteristics and could be employed for quality assurance. TLC study performed on chloroform extract of the mother tincture provided few well-resolved characteristics spot indicating diverse chemical composition of the mother tincture.
Comparative study with commercial mother tincture
The work was supplemented by a comparative study between the in-house and commercial mother tinctures. The data of the comparative study are summarised in Table 3 and shown in Figures 7-9 . The colours of the samples differ slightly indicating that in terms of organoleptic parameters, the in-house and commercial samples are comparable. The UV-Vis spectra of the samples are similar. The other parameters are also similar. We then further extended this study by performing TLC on the in-house and commercial sample. From the TLC study, it is quite evident that the samples are quite similar; however, the relative portion of the different constituents differs considerably. This could be attributed to the choice of the solvent system. Overall, the commercial sample possesses analytical values similar to the in-house sample.
ConClusIon
Standardisation or quality control study of homoeopathic drug plays a major role to ensure its purity, quality, genuineness, safety and efficacy. The present study represents the detailed macroscopic, qualitative and quantitative microscopical studies, powder microscopical studies and physicochemical standards of raw drugs and mother tincture of Urtica urens. These are unique diagnostic characters and standards which will help in proper identification and confirmation about purity of raw drugs. The data summarised in this article helps in ensuring the quality and efficacy of raw drug as well as finished product of Urtica urens. These data may also be considered as pharmacopoeial standards for the homoeopathic drug Urtica urens L. 
Matériels et méthodes:
La présente étude comprend une étude macroscopique et microscopique de la racine, la tige, la feuille et la poudre ainsi que des études physico-chimiques de la poudre de la plante entière et de la teinture mère de la plante U. urens. Fundamento: Urticaurens L.(FamiliaUrticaceae),conocida como ortiga menor, ortiga enana, ortiga pequeña ortiga de perro o ortiga ardiente. Se utiliza en el tratamiento de artritis, enfermedades de ácido úrico, hiperplasia prostática benigna y quemaduras. En homeopatía, se emplea la planta entera en el tratamiento de la gota, la diátesis de ácido úrico, dolor articular, litiasis, urticaria, agalactia y quemaduras.
Objetivo: Los objetivos del presente estudio fue investigar los estándares morfoanatómicos, físico-químicos y del polvo de la planta entera de U. urenspara la autentificación e identificación del medicamento crudo.
Materiales y métodos:
El presente estudio incluye el examen macroscópico y microscópico de raíz, tronco, hojas y polvo, así como el análisis físico-químico del polvo y la tintura madre de toda la planta de U. urens.
Resultado: La raíz pivotante es redondeada, gruesa y marrón; las hojas son largas pecioladas, elípticas y ampliamente ovaladas; el tronco tiene un grosor de 0,5 -1 cm, es redondeado y se ramifica. Los estudios microscópicos cualitativos y cuantitativos mostraron las características de distinción de raíces, tronco y hojas. En los estudios físico-químicos, los valores de extracción en alcohol y agua fueron ≤7,52 y ≤13,88 % p/p respectivamente; la pérdida al secado y las cenizas totales, insolubles en acido e hidrosoluble se situaron en ≤11,75, ≤24,55, ≤3,59 y ≤6,89 % p/p, respectivamente. En la tintura madre, el p/ml, el contenido alcohólico, los sólidos totales, el pH y λ max se determinaron en ≥0,97 g, 47-52 % v/v, ≤1,88 % p/v, 7,93 y 266, 279 nm,respectivamente.
Conclusión:
Los datos presentados en este informe pueden utilizarse para la identificación y autentificación del fármaco crudo para asegurar su pureza, calidad y eficacia del medicamento homeopáticoUrticaurens.
Pharmakognostische und physikalisch-chemische Untersuchung von Urtica urens L. -einem in der Homöopathie verwendeten Arzneimittel
Hintergrund: Urtica urens L. (Familie Urticaceae), bekannt als kleine Brennnessel, Eiternesselwird zur Behandlung von Arthritis, Gicht, gutartiger Prostatahyperplasie und beiVerbrennungen eingesetzt. In der Homöopathie wird die gesamte Pflanze zur Behandlung von Gicht,harnsaurer Diathese, Gelenkschmerzen, Lithiasis, Urtikaria, Agalaktie und Verbrennungen eingesetzt.
Ziel: Ziel der vorliegenden Studie war es, morphoanatomische, pulverförmige und physikochemische Standards der gesamten Pflanze von Urtica urens zur Authentifizierung und Identifizierung des Roharzneimittels zu untersuchen. 
